Sea lice (Caligus rogercresseyi) are ectoparasitic copepods which have a large negative economic and welfare impact in Atlantic salmon (Salmo salar) aquaculture, particularly in Chile. A multi-faceted prevention and control strategy is required to tackle lice, and selective breeding contributes via cumulative improvement of host resistance to the parasite. While host resistance has been shown to be heritable, little is yet known about the individual loci that contribute to this resistance, the potential underlying genes, and their mechanisms of action. In this study we took a multifaceted approach to identify and characterise quantitative trait loci (QTL) affecting hose resistance in a population of 2,688 Caligus-challenged Atlantic salmon post-smolts from a commercial breeding programme. We used low and medium density genotyping to collect genome-wide SNP marker data for all animals.
was estimated as
, where LC is the number of lice counted on the 126 fish, BW ini is the initial body weight prior to the challenge, and BW ini 2/3 is an 127 approximation of the surface of the skin of each fish (Ødegård et al. 2014 
Genome-wide association 249
The genetic architectures for the traits of sea lice density ( Figure 1 ) and growth gain 250 during infestation ( Supplementary Figure 1) were studied using two different methods.
251
The single SNP GWAS for sea lice density revealed three SNPs reaching genome-wide 252 significance in the distal part of chromosome 3 ( Figure 1A) , each estimated to explain 
QTL characterization 272
The three sea lice density QTL regions were then further interrogated to identify and (Figure 2, Supplementary Figures 1 and 2) . The QTL 278 regions were all relatively large, and contained a large number of SNPs and genes. We were detected, along with 5 premature stop, 1 stop lost and 12 start gain mutations. The 284 equivalent numbers were more modest for chromosomes 18 and 21, with 37 and 13 285 non-synonymous mutations respectively, but still relatively high to single out high 286 priority candidate causative variants using variant effect prediction data alone. The three 287 QTL regions had also a relatively high number of genes (83, 36 and 11 genes in the 288 QTL regions of chromosomes 3, 18 and 21 respectively). Therefore, to shortlist 289 candidate genes and variants, a combination of differential expression between resistant 370 Despite these limitations, two genes were identified that are strong candidates for the 371 QTLs in chromosome 3 and 21, TOB1 and STK17B respectively. Coho salmon, a
